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.»»-. " (57) Abstract : 

PROBLEM TO BE SOLVED: To solve the problem that if a write time is short 
for the pixels at the end of one-line scanning, it is impossible to take 
a sufficient write time for the pixels, therefore, this causes a 
shortage of video signal writing and the occurrence of shading. 
SOLUTION: In an active matrix type liquid crystal display device of a 
dot- sequential driving system, gate lines 13-1-13-4 of a pixel part 15 
are separated at the center part into the left and right parts, i. e. , 
the left side gate lines 13-1L-13-4L and the right side gate lines 13- 
1R-13-4R, and vertical driving circuits 16, 17 are arranged on both left 



and right sides of the pixel part 15 and also scanning pulses VglL-Vg4L 
are sequentially outputted from the vertical driving circuit 16 and are 
applied to the gate lines 13-1L-13-4L, while the scanning pulses VglR- 
Vg4R whose phases are delayed about 1/2H with respect to the scanning 
pulses VglL-Vg4L are sequentially outputted from the vertical driving 
circuit 17 and applied to the gate lines 13-1R-13-4R. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] While a pixel is arranged in the shape of a matrix, a signal 
line is wired for every train and a gate line is wired for every line to 
these pixel array, respectively The picture element part from which the 



1st and 2nd gate line group comes to separate these gates line into 
right and left in a central part, The 1st vertical-drive means which is 
arranged to said picture element part at the one side of a horizontal 
direction, and gives the 1st scan pulse to each gate line of said 1st 
gate line group one by one, The 2nd vertical-drive means which gives the 
2nd scan pulse which has been arranged to said picture element part at 
the other side of a horizontal direction, and was behind [ each gate 
line of said 2nd gate line group ] in the phase to said 1st scan pulse 
one by one, The display characterized by having the level driving means 
which carries out sequential supply of the video signal through said 
signal line to said 1st [ the ], said 1st [ the ] to which the 2nd scan 
pulse is given, and the pixel connected to each gate line of the 2nd 
gate line group from the said 1st and 2nd vertical-drive means. 
[Claim 2] Said 2nd vertical-drive means is a display according to claim 
1 which is after generating of said 1st scan pulse, and is characterized 
by generating said 2nd scan pulse before the write-in timing of the 
first pixel in the direction of a horizontal scanning among the pixels 
connected to each gate line of said 2nd gate line group. 
[Claim 3] The display according to claim 2 characterized by the phase 
lags of the 2nd [ to said 1st scan pulse ] scan pulse being Abbreviation 
1/2H (H being a horizontal scanning period). 

[Claim 4] If the 1st perpendicular start pulse is given, said 1st 
vertical-drive means This 1st perpendicular start pulse is shifted in 
order synchronizing with the 1st perpendicular clock. From each shift 
stage It has the shift register which carries out a sequential output as 
a shift pulse used as the criteria of said 1st scan pulse. Said 2nd 
vertical-drive means If the 2nd perpendicular start pulse which was in 
the phase to the 1st perpendicular start pulse is given This 2nd 
perpendicular start pulse is shifted in order synchronizing with the 2nd 
perpendicular clock which was in the phase to the 1st perpendicular 
clock. From each shift stage The display according to claim 2 
characterized by having the shift register which carries out a 
sequential output as a shift pulse used as the criteria of said 2nd scan 
pulse. 

[Claim 5] The display according to claim 1 characterized by the display 
element of said pixel being a liquid crystal cell. 

[Claim 6] While giving a scan pulse to said gate line one by one by the 
vertical scanning to the picture element part by which a pixel is 
arranged in the shape of a matrix, and a signal line is wired for every 
train and it comes to wire a gate line for every line to these pixel 
array, respectively In the display which carries out sequential supply 



of the video signal through said signal line at the pixel connected to 
the gate line on which said scan pulse is given Divide the gate line of 
said picture element part into right and left in the central part, and 
it divides into the 1st and 2nd gate line group. The drive approach of 
the display characterized by giving the 2nd scan pulse which was in the 
phase to said 1st scan pulse on each gate line of said 2nd gate line 
group on the occasion of a vertical scanning while giving the 1st scan 
pulse to each gate line of said 1st gate line group one by one one by 
one. 

[Claim 7] The drive approach of the display according to claim 6 
characterized by giving said 2nd scan pulse to each gate line of said 
2nd gate line group before the write-in timing of the first pixel in the 
direction of a horizontal scanning among the pixels which are after 
giving said 1st scan pulse to each gate line of said 1st gate line group, 
and are connected to each gate line of said 2nd gate line group. 
[Claim 8] The drive approach of the display according to claim 7 
characterized by the phase lags of the 2nd [ to said 1st scan pulse ] 
scan pulse being Abbreviation 1/2H (H being a horizontal scanning 
period) . 

[Claim 9] The drive approach of the display according to claim 6 
characterized by the display element of said pixel being a liquid 
crystal cell. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the 
active-matrix mold indicating equipment and its drive approach of a 



point sequential drive method about an indicating equipment and its 

drive approach. 

[0002] 

[Description of the Prior Art] As a drive method of an indicating 
equipment, for example, the active matrix liquid crystal indicating 
equipment using the liquid crystal cell as a display element of a pixel 
A pixel carries out sequential generating of the scan pulse of fixed 
pulse width by the vertical scanning to the picture element part which 
it comes to arrange in the shape of a matrix. While making fixed period 
selection of the pixel for one line connected to the gate line concerned 
by giving this scan pulse to the gate line wired for every line By 
carrying out sequential supply of the video signal through the signal 
line wired for every train by the horizontal scanning, there is a point 
sequential drive method which writes in a video signal in order to the 
pixel of each line per line. 

[0003] Since the writing of a video signal is performed in an order from 
a left-hand side pixel to the pixel for a party of the line which is in 
the condition that fixed period selection was made, in the active matrix 
liquid crystal display of this dot order following drive method at the 
time of a horizontal scanning, By scan initiation one end for one line, 
the time amount which writes a video signal in a pixel becomes very 
short by scan termination one end to a thing with the very long time 
amount which writes a video signal in a pixel so that clearly from the 
timing chart of drawing 7 . 
[0004] 

[Problem (s) to be Solved by the Invention] As mentioned above, in a 
point sequential drive method active matrix liquid crystal display As 
opposed to the write-in time amount of the scan initiation one end pixel 
for one line Since the write-in time amount of a scan termination one 
end pixel is very short, Like a UXGA (ultra extended graphics array) 
format or HD(high definition) 10801 format When the horizontal number of 
pixels increases and a level blanking period becomes short, it becomes 
impossible to fully take the write-in time amount of a scan termination 
one end pixel along with it. By this, write-in lack of a video signal 
will occur, consequently shading will arise, and image quality will 
deteriorate. 

[0005] Moreover, although the driving method make every 1H (H is a 
horizontal scanning period) reverse the polarity of the video signal 
written in each pixel generally in an active matrix liquid crystal 
display to the common electrical potential difference Vcom which is 
predetermined direct current voltage is taken In order to raise the 



contrast of a liquid crystal panel in recent years, it is in the 
inclination of the increment of the amplitude to the common electrical 
potential difference Vcom of a video signal (for example, 7. 5V) to 
conventional 4. 5V to 5. OV and 5. 5V. 

[0006] Thus, if the amplitude to the common electrical potential 
difference Vcom of a video signal increases The amplitude concerned For 
example, since the high-level side of a video signal becomes high with 
13V (=7. 5V+5. 5V) and considering the case where it is made to increase 
to 5. 5V the potential difference with the potential (for example, 15. 5V) 
of a gate line becomes very small, In the scan termination one end pixel 
which cannot fully take especially write-in time amount, it becomes easy 
to generate write-in lack of the video signal to the pixel concerned. 
[0007] This invention is made in view of the above-mentioned technical 
problem, and the place made into the purpose is by fully securing the 
write-in time amount of the pixel of horizontal scan termination one end 
also about the format with a short level blanking period to offer the 
display which can attain high definition image quality without shading, 
and its drive approach. 
[0008] 

[Means for Solving the Problem] While a pixel is arranged in the shape 
of a matrix, a signal line is wired for every train and a gate line is 
wired for every line to these pixel array, respectively, the display by 
this invention The picture element part from which the 1st and 2nd gate 
line group comes to separate these gates line into right and left in a 
central part, The 1st vertical-drive means which is arranged to this 
picture element part at the one side of a horizontal direction, and 
gives the 1st scan pulse to the 1st gate line group one by one, The 2nd 
vertical-drive means which gives the 2nd scan pulse which has been 
arranged to a picture element part at the other side of a horizontal 
direction, and was behind [ the 2nd gate line group ] in the phase to 
the 1st scan pulse one by one, It has composition equipped with the 
level driving means which carries out sequential supply of the video 
signal through a signal line to the 1st, the 1st to which the 2nd scan 
pulse is given, and the pixel connected to each gate line of the 2nd 
gate line group from the 1st and 2nd vertical-drive means. 
[0009] In the display of the above-mentioned configuration, the 1st and 
2nd vertical-drive means bears the vertical scanning to each gate line 
of the 1st and 2nd gate line group divided into right and left in the 
central part, respectively. And the 2nd vertical-drive means gives the 
2nd scan pulse which was in the phase to the 1st scan pulse to each gate 
line of the 2nd gate line group one by one to the 1st vertical-drive 



means giving the 1st scan pulse to each gate line of the 1st gate line 

group one by one in the case of a vertical scanning. 

[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained to a detail with reference to a drawing. 
[0011] Drawing 1 is the circuit diagram showing the example of a 
configuration of the active matrix liquid crystal display of the point 
sequential drive method concerning 1 operation gestalt of this invention. 
Here, the case of the pixel array of four-line four trains is taken and 
shown to the example for simplification of a drawing. In addition, in 
the active matrix liquid crystal indicating equipment, the thin film 
transistor (TFT;thin film transistor) is usually used as a switching 
element of each pixel. 

[0012] In drawing 1 , the pixel 11 for four line x4 train is arranged in 
the shape of a matrix. Each of these pixels 11 consists of retention 
volume Cs with which one electrode was connected to the thin film 
transistor TFT which is a pixel transistor, liquid crystal cell LC by 
which the pixel electrode was connected to the drain electrode of this 
thin film transistor TFT, and the drain electrode of a thin film 
transistor TFT. 

[0013] To each of these pixels 11, a signal line 12-1 to 12-4 is wired 
along the pixel array direction for every train, and the gate line 13-1 
to 13-4 is wired along the pixel array direction for every line. However, 
about the gate line 13-1 to 13-4, it separates into right and left in 
the center section. Here, in the gate line 13-1 to 13-4 after separating 
into right and left, gate line 13— 1L - 13-4L and the gate line group on 
the right-hand side of drawing are set to gate line 13— 1R - 13-4R for 
the gate line group on the left-hand side of drawing. 

[0014] In each of a pixel 11, the source electrode (or drain electrode) 
of a thin film transistor TFT is respectively connected to the 
corresponding signal line 12-1 to 12-4. The gate electrode of a thin 
film transistor TFT is respectively connected to gate line 13— 1L - 13-4L 
and gate line 13— 1R - 13-4R. The counterelectrode of liquid crystal cell 
LC and the electrode of another side of retention volume Cs are 
connected to Cs Rhine 14 in common between each pixel. Predetermined 
direct current voltage (for example, 7. 5V) is given to this Cs Rhine 14 
as a common electrical potential difference Vcom. 

[0015] The picture element part 15 which a pixel 11 is arranged in the 
shape of a matrix by the above, and a signal line 12-1 to 12-4 is wired 
for every train to these pixels 11, and gate line 13— 1L - 13-4L and gate 
line 13— 1R - 13-4R are divided into right and left for every line, and 



it comes to wire is constituted. 

[0016] Two vertical-drive circuits 16 and 17 are arranged to this 
picture element part 15 at horizontal both sides, i. e. , right-and-left 
both sides, respectively. And one edge each of gate line 13— 1L which is 
a gate line group on the left-hand side of a picture element part 15 - 
13-4L is connected to the outgoing end of each line of the vertical- 
drive circuit (L) 16, respectively, and one edge each of gate line 13— 1R 
which is a right-hand side gate line group - 13-4R is connected to the 
outgoing end of each line of the vertical-drive circuit (R) 17, 
respectively. 

[0017] The vertical-drive circuits 16 and 17 are scanned perpendicularly 
(line writing direction) for every 1 field period, and processing which 
makes sequential selection of each pixel 11 connected to gate line 13— 1L 
- 13-4L and gate line 13— 1R - 13-4R per line is performed. The concrete 
configuration and its actuation of these vertical-drives circuits 16 and 
17 are explained to a detail later. 

[0018] The level drive circuit 18 is arranged at the picture element 
part 15 bottom. Moreover, the pulse forming network 19 which generates 
various kinds of pulse signals used in the vertical-drive circuits 16 
and 17 or the level drive circuit 18 is formed. In this pulse forming 
network 19, pulse signals, such as the 1st and 2nd perpendicular start 
pulse VSTL and VSTR, 1st, and 2nd perpendicular clock VCKL and VCKR, 1st, 
and 2nd enabling pulse ENBL and ENBR, the level start pulse HST, and the 
level clock HCK, are generated. 

[0019] Here, respectively, the 1st and 2nd perpendicular clock VCKL and 
VCKR reaches respectively, and, as for each of the 1st and 2nd enabling 
pulse ENBL and ENBR, only predetermined time serves as a signal of the 
1st and 2nd perpendicular start pulse VSTL and VSTR with which the phase 
shifted mutually. The phase serves as predetermined time and phase 
relation in which only abbreviation 1/2H was preferably to the 
perpendicular start pulse VSTL and the perpendicular clock VCKL which 
the perpendicular start pulse VSTR and the perpendicular clock VCKR 
which are used for the right-hand side vertical-drive circuit 17, and 
the enabling pulse ENBR specifically use for the left-hand side 
vertical-drive circuit 16, and the enabling pulse ENBL, respectively. 
[0020] The level drive circuit 18 is for performing processing which 
writes the video signal video inputted to each pixel 11 which carries 
out a sequential sampling and is chosen by the vertical-drive circuits 
16 and 17 per line in every 1H, and has the composition of having a 
shift register 21 and the sampling switch group 22. 

[0021] If a shift register 21 consists of a shift stage of the number of 



level pixels / the number of coincidence samplings of a picture element 
part 15 (they are 86 pieces at 1024/12=85 a little more than 4 if for 
example, the number of level pixels is a 1024 or 12-dot coincidence 
sampling) and the level start pulse HST is given, a shift action will be 
performed synchronizing with the level clock HCK. Thereby, from each 
shift stage of a shift register 21, the sequential output of the shift 
pulse with the same pulse width as the period of the level clock HCK is 
carried out. These shift pulses are given to the sampling switch group 
22 as sampling pulses Vhl-Vh4. 

[0022] The sampling switch group 22 consists of four switches 22-1 to 
22-4 corresponding to the pixel train of a picture element part 15, and 
it connects with the video line 23 on which one edge each of these 
switches 22-1 to 22-4 inputs a video signal video, and each other end is 
connected to one edge each of the signal line 12-1 to 12-4 of a picture 
element part 15. If sampling pulses Vhl-Vh4 are given from a shift 
register 21, by answering this and being in an ON state at order, these 
switches 22-1 to 22-4 will carry out the sequential sampling of the 
video signal video inputted through the video line 23, and will supply 
it to a signal line 12-1 to 12-4. 

[0023] Then, the concrete example of a configuration of the vertical- 
drive circuits 16 and 17 is explained. In addition, since the vertical- 
drive circuits 16 and 17 are the completely same circuitry, the 
vertical-drive circuit 16 shall be taken and explained to an example 
here. Moreover, as 1st perpendicular clock VCKL, the perpendicular 
clocks VCKL and VCKXL of opposition shall be used mutually. The 
perpendicular clocks VCKR and VCKXR of opposition shall be similarly 
used mutually about the 2nd perpendicular clock VCKL. 
[0024] Drawing 2 is the block diagram showing an example of the 
circuitry of the vertical-drive circuit 16. In drawing 2 , the vertical- 
drive circuit 16 has the composition of having a shift register 31 and 
the logic-gate circuit 32. 

[0025] If a shift register 31 consists of a shift stage (S/R stage) of 
the number corresponding to the number of pixels of the perpendicular 
direction of a picture element part 15 and the perpendicular start pulse 
VSTL is given, synchronizing with the perpendicular clocks VCKL and 
VCKLX of opposition, a shift action will be performed mutually. Thereby, 
from each shift stage of a shift register 31, the sequential output of 
shift pulses SP1, SP2, and SP3 and .... with the same pulse width as the 
period of the perpendicular clocks VCKL and VCKXL is carried out. 
[0026] The logic-gate circuit 32 has NAND gate 321-1, 321-2, 321-3 
prepared corresponding to the shift stage of a shift register 31, . . . . , 



an inverter 322-1, 322-2, 322-3, . . , the composition of having NAND gate 
323-1, 323-2, 323-3, . . and an inverter 324-1, 324-2, 324-3, and . . 
[0027] In this logic-gate circuit 32, NAND gate 321-1,321-2,321-3 
and .... consider the 1st step of a shift register 31, the 2nd step, the 
3rd step, the shift pulses SP1, SP2, and SP3 of . . outputted from each 
shift stage, and . . as the input of one way each, and consider the 
enabling pulse ENBL as the input of each another side. It is 
respectively reversed by the inverter 322-1, 322-2, 322-3 and . . , and each 
output pulse of these NAND gates 321-1,321-2,321-3 and .... serves as an 
input of one way each of NAND gate 323-1, 323-2, 323-3 and . . 

[0028] NAND gate 323-1, 323-2, 323-3 and consider the perpendicular 

clocks VCKL and VCKXL of opposition as the input of another side by 
turns mutually, namely, NAND gate 323-1 — the perpendicular clock VCKL 

— NAND gate 323-2 — the perpendicular clock VCKLX — NAND gate 323-3 - 

- the perpendicular clock VCKL .... it considers as the input of another 
side, respectively. 

[0029] After [ NAND gate 323-1,323-2,323-3 and ] it is reversed by 

the inverter 324-1, 324-2, 324-3 and . . , each output pulse becomes scan 
pulse VglL, Vg2L, Vg3L, and . . , and is given to each of gate line 13— 1L 
of a picture element part 15, 13-2L, 13-3L, and . . The timing 
relationship of the perpendicular start pulse VSTL, the perpendicular 
clocks VCKL and VCKXL, shift pulses SP1 and SP2 and scan pulse VglL, and 
Vg2L is shown in drawing 3 . 

[0030] In addition, although considered as shift pulses SP1 and SP2 and 
the circuitry which takes NAND with enable signal ENBL to ... . in the 
logic-gate circuit 32 concerning this example, it is not restricted to 
this circuitry. For example, you may be NAND with the vertical-scanning 
pulses VCKL and VCKXL, **, and circuitry that takes NAND with enable 
signal ENBL after that with shift pulses SP1 and SP2 and .... Moreover, 
you may be circuitry of the adjacent shift pulses 1, i. e. , SP, and SP2, 

SP2, SP3 and which takes NAND and takes NAND with enable signal 

ENBL after that. The concrete circuitry of logic-gate circuit 32' in 
this case is shown in drawing 4 . 

[0031] Also in the right-hand side vertical-drive circuit 17, scan pulse 
VglR, Vg2R, Vg3R, and .... are generated by the perpendicular start 
pulse VSTR and each based on the perpendicular clocks VCKR and VCKXR of 
opposition, and the enabling pulse ENBR by the completely same 
configuration as the left-hand side vertical-drive circuit 16. And these 
scan pulse VglR, Vg2R, Vg3R, and .... are given to each of gate line 13- 
1R, 13-2R, 13-3R, and . . 

[0032] As point was carried out, here the right-hand side 



perpendicular start pulse VSTR, the perpendicular clocks VCKR and VCKXR, 
and the enabling pulse ENBR Since only abbreviation 1/2H is behind in 
the phase to the left-hand side perpendicular start pulse VSTL, the 
perpendicular clocks VCKL and VCKXL, and the enabling pulse ENBL, 
respectively, as shown in the timing chart of drawing 5 Also as for 
right-hand side scan pulse VglR, Vg2R, and . . . . , a phase will be only in 
abbreviation 1/2H to left-hand side scan pulse VglL, Vg2L, and . . , 
respectively. 

[0033] Thus, while dividing the gate line 13-1 of a picture element part 
15, 13-2, and .... into right and left in the central part and dividing 
into left-hand side gate line 13— 1L - 13-4L and right-hand side gate 
line 13— 1R - 13-4R While arranging the vertical-drive circuits 16 and 17 
on right-and-left both sides of a picture element part 15, and carrying 
out the sequential output of the scan pulse Vgl L~Vg4L from the 
vertical-drive circuit 16 and giving gate line 13— 1L - 13-4L scan pulse 
Vgl L~Vg4L — receiving — a phase — about 1 — by carrying out the 
sequential output of the scan pulse Vgl R-Vg4R in which only /2 H were 
from the vertical-drive circuit 17, and giving gate line 13— 1R - 13-4R, 
the write-in time amount of the scan termination one end pixel in each 
line is securable enough. 

[0034] Namely, if its attention is paid to the writing of the video 
signal video to each pixel of the 1st line, as shown in the timing chart 
of drawing 6 By scan pulse VglL being given to left-hand side gate line 
13— 1L, answering the level start pulse HST, and the level drive by the 
level drive circuit 18 being started The writing of a video signal video 
is performed sequentially from the pixel by the side of the leftmost of 
the 1st line (first pixel in the direction of a horizontal scanning). 
[0035] At and when [ the time of the writing arriving at the pixel near 
the center of the 1st line, i. e. , when the time amount of Abbreviation 
1/2H has passed since write-in initiation of a pixel of the 1st line, ] 
By scan pulse VglR being given to right-hand side gate line 13— 1R 
Following on the writing of the pixel by the side of the rightmost 
connected to gate line 13— 1L, the writing of a video signal video is 
performed sequentially from the pixel by the side of the leftmost 
connected to gate line 13— 1R. 

[0036] the timing chart of the last sampling timing (this example 
generating timing of a sampling pulse Vh4) by the shift register 21 of 
the level drive circuit 18 since the pulse width of scan pulse VglR is 
the same pulse width as scan pulse VglL here, and drawing 5 — the 
timing of Hout — the pulse width of scan pulse VglR — it becomes half 
timing mostly. 



[0037] The write-in time amount of the video signal video over the pixel 
by the side of the rightmost of the 1st line, i. e. , the pixel of the 
scan termination edge of the 1st line, turns into the pulse width period 
1/2H of the second half one half of scan pulse VglR, i. e. , abbreviation, 
from the last sampling timing Hout of the 1st line so that clearly from 
this. Therefore, the write-in time amount of the scan termination edge 
pixel of the 1st line is fully securable so that clearly from contrast 
with the timing chart (conventional example) of drawing 7 . 
[0038] Thereby, like a UXGA format (1200 pixels of level 1600-pixel x 
perpendiculars), or HD1080I format (1080 pixels of level 1920-pixel x 
perpendiculars), since write-in lack of the video signal video in a scan 
termination edge pixel does not arise even if the horizontal number of 
pixels increases and a level blanking period becomes short, shading can 
also be suppressed. 

[0039] In the active matrix liquid crystal display which took the 
driving method made every 1H reverse the polarity of the video signal 
especially written in each pixel to the common electrical potential 
difference Vcom (for example, 7.5V) The amplitude to the common 
electrical potential difference Vcom of a video signal video for the 
purpose of improvement in contrast for example, when it is made to 
increase to 5. 5V Even if the potential difference with the potential 
(for example, 15. 5V) of the gate line 13-1, 13-2, and .... becomes very 
small the high-level side of a video signal video By write-in time 
amount being securable enough, write-in lack of the video signal video 
in a scan termination one end pixel does not occur. 
[0040] In addition, in the above-mentioned operation gestalt although 
only abbreviation 1/2H is in the phase of right-hand side scan pulse 
VglR, Vg2R, and . . to left-hand side scan pulse VglL, Vg2L, and .... The 
phase lag is not restricted to 1/2H, and even if it is less than H 1/2, 
it can lengthen write-in time amount of the scan termination edge pixel 
for one line by the phase lag. However, before the write-in timing to 
the first pixel in the right-hand side direction of a horizontal 
scanning comes in the case of the horizontal scanning to the pixel for 
one line so that clearly from the explanation of operation mentioned 
above, it becomes conditions that right-hand side scan pulse VglR, Vg2R, 
and .... have occurred. 

[0041] Moreover, although the above-mentioned operation gestalt 
explained the case where it applied to the liquid crystal display which 
carried the analog interface drive circuit which considers an analog 
video signal as an input, samples this, and drives each pixel in point 
sequential A digital video signal can be considered as an input, after 



latching this, it can change into an analog video signal, and it can 
apply to the liquid crystal display which carried the digital interface 
drive circuit which samples this analog video signal and drives each 
pixel in point sequential similarly. 

[0042] Furthermore, in the above-mentioned operation gestalt, although 
the case where it applied to the liquid crystal display using the liquid 
crystal cell as a display element of a pixel was taken and explained to 
the example, it is not restricted to application to a liquid crystal 
display, and can apply to the active-matrix mold display of a point 
sequential drive method at large. 

[0043] In the pixel array after writing in a video signal as a point 
sequential drive method out of well-known 1H reversal drive method or a 
dot reversal drive method The so-called dot line reversal drive method 
which writes the video signal of reversed polarity in coincidence 
mutually is in the pixel of two lines left odd lines between adjacent 
pixel trains, for example, two lines of the upper and lower sides, so 
that it may become like-pole nature by the pixel of the right and left 
which the polarity of a pixel adjoins and may become reversed polarity 
by the up-and-down pixel. 
[0044] 

[Effect of the Invention] As explained above, according to this 
invention, it sets to the active-matrix mold display of a point 
sequential drive method. Divide the gate line of a picture element part 
into right and left in the central part, and it divides into the 1st and 
2nd gate line group. By having given the 2nd scan pulse which was behind 
[ the 2nd gate line group ] in the phase to the 1st scan pulse on the 
occasion of a vertical scanning while giving the 1st scan pulse to the 
1st gate line group one by one one by one Since the write-in time amount 
of a horizontal scan termination one end pixel is fully securable, high 
definition image quality without shading can be attained also about the 
format with a short level blanking period. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the example of a 
configuration of the active matrix liquid crystal display of the point 
sequential drive method concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the block diagram showing an example of the concrete 
circuitry of a vertical-drive circuit. 

[Drawing 3] It is a timing chart for explanation of a vertical-drive 
circuit of operation. 

[Drawing 4] It is the block diagram showing other examples of the 

concrete circuitry of a vertical-drive circuit. 

[Drawing 5] It is the timing chart which shows the phase relation 

between a left-hand side scan pulse and a right-hand side scan pulse. 

[Drawing 6] It is the timing chart which shows the write-in time amount 

over the scan termination edge pixel in the case of this operation 

gestalt. 

[Drawing 7] It is the timing chart which shows the write-in time amount 
over the scan termination edge pixel in the case of the conventional 
example. 

[Description of Notations] 

11 [ — A left-hand side gate line group, 13-1R - 13-4R / — A right- 
hand side gate line group, 15 / — 16 A picture element part, 17 / — A 
vertical-drive circuit, 18 / — A level drive circuit, 19 / — 21 A 
pulse forming network, 31 / — A shift register, 22 / — A sampling 
switch group, 32, 32' / — Logic-gate circuit ] — A pixel, 12-1 to 12-4 
— A signal line, 13-1 to 13-4 — A gate line, 13-1L - 13-4L 
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fc T7 y- h =5 7 y 1 3 -1 L t mm £ ixT I ^ -#M|IJ 
COH«CO»#5i^tc5l#S!V^T. /-h^T" y 1 3-1R 

t^M^ixT v > a -mMWMm-h^\mzmmm^ v i 

d e oC0#i=S ; ^^f o 

[0036] 22 2IT7 ttA7WVg 1 RCO-AVkXflfi 
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h"coj;7t, 7ii^m(7)mmm.t>^<%:>o . 7)cf77y 
^y/»!rHi#'M< t t , ^iiTSBsR-rwi^ffefi 

fvide oCO^^ii^-^F^i^it^V^cto. yi-f 

4 y-?i>nz-&c\t-}fix% & * 

[0039] mz^ &mmi,zm£iMswm,m^<vm& 

^, ^VtEVcom (^JiK7 7. 5V) t;*ftT 
1 H 22' i; tMi § h mM& & W ~? fz T 9 / < 7 V h 'J 
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